. Based on data from the ACS, African American men have the highest mortality and poorest survival rates for most cancers among all racial/ethnic groups in the U.S. (ACS). With a death rate 32 percent higher than that of white men for all types of cancer combined, African American men are less likely to be alive at each stage of a cancer diagnosis as well as five years after a cancer diagnosis when compared to their white male counterparts (ACS). While evidence suggests that a range of complex and multi-level social and economic disparities contribute to the disproportionate cancer burden of African American men (ACS), there are also personal and familial factors well-known to affect risk, such as family history of cancer (FHC) . This study seeks to extend previous studies on cancer burden among African American men by examining the various socio-demographic, health information, health access, and behavioral health factors associated with the occurrence of FHC communication between African American men and their relatives.
The literature is replete with evidence that FHC alone is a significant risk factor for several cancers including breast, colorectal, and prostate (Acheson, 2011; Shah, Zhu, Palmer, & Wu, 2007; Ziogas et al., 2011) . In particular, having a first-degree relative (i.e., parent, sibling, or child) diagnosed with cancer substantially increases an individual's relative risk for the disease compared to the general population (Guttmacher, Collins, & Carmona, 2004; Yoon, Scheuner, Peterson-Oehlke, Gwinn, Faucett, & Khoury, 2002; Ziogas et al.) . For example, individuals with a colorectal FHC are two to six times more likely to develop the disease than individuals with no FHC (Ziogas et al.) while men with a first-degree male relative with prostate cancer are more than twice as likely to develop the disease as men without that FHC (Shah et al.) . These reports are essential from a population health perspective because it is estimated that more than 22% of individuals in the U.S. have a familial or hereditary predisposition to cancer that may warrant earlier, more frequent, or more sensitive cancer screenings for the purposes of prevention or early detection of malignancies (ACS, 2011; Ziogas et al.) .
Collecting FHC information is one of the most efficacious ways of identifying individuals with higher than average cancer risk, yet the success of obtaining such information is met by a number of individual and system-level challenges. In a state-of-the-science report, the National Institutes of Health (NIH, 2009) described evidence of several individual, family, and health-system barriers to the collection, reporting, and use of family health histories for the purposes of prevention and treatment in clinical care (NIH). This NIH report cited the lack of health insurance, low income of patients, lack of time and compensation for physicians, and unfamiliarity with technology and methods for interpreting family history data among physicians as factors impeding family health history use in clinical settings (NIH).This is unfortunate considering that the act of communicating with one's family about FHC and relaying that information to a health provider has implications for earlier than usual preventive interventions, cancer screening frequency, referrals to genetic testing, patient education, and other potentially modified surveillance recommendations that could reduce cancer-related disparities for individuals at moderate to high-risk (Kelly, Sturm, Kemp, Holland, & Ferketich, 2009; Koehly et al., 2009; Murthy et al., 2011) .
Though few studies have specifically examined FHC communication between African American men and their health providers and families, one general study on cancer communication in underserved minority communities reported that higher income and increased cancer worry increased the likelihood that participants would talk with their family mem-bers and health providers about FHC (Kelly et al., 2009) . Extant research has demonstrated that interventions promoting the collection of FHC information among African American men have improved perceived cancer risk and knowledge (Murthy et al., 2011) and increased prostate cancer screening completion using the prostate-specific antigen test (Bloom, Stewart, Oakley-Girvans, Banks, & Chang, 2006; Mastalski, Coups, Ruth, & Raysor, 2008; Spencer et al., 2006) . Yet, other studies have reported a disturbing trend whereby African American men with a FHC are less likely to complete prostate (Ford, Vernon, Havstad, Thomas, & Davis, 2006; Weinrich, 2006) and colorectal (Griffith et al., 2008; Powe, Faulkenberry, & Harmond, 2010) cancer screening when compared to both African American and white men without a FHC. These studies infer that the reluctance to complete screening given the knowledge of a FHC is related to fear of being diagnosed with cancer; and pain or embarrassment associated with invasive screening tests such as the digital rectal exam or colonoscopy.
Gaps in previous studies on FHC and African American men has left a number of unanswered questions for how to move forward with cancer screening, diagnosis, and treatment among African American men. Obtaining accurate FHC information is imperative for understanding and reducing cancer risk and associated disparities. However, given the incongruence of available evidence on how African American men obtain, interpret, and utilize their FHC information, more inquiry is needed on the factors influencing their FHC communication. This study endeavors to advance this area of inquiry by identifying socio-demographic, health information, health access, and behavioral health factors associated with the occurrence of FHC communication between African American men and their relatives.
METHODS
This study utilized a cross-sectional purposive sample of African American men who attended a community health fair in 2011. Participants were ages 18 or older, who could read and write in English; and who self-selected to complete a paper-based self-reported survey at an annual community health fair hosted by a large medical system in the Midwest United States. The health fair targeted minority men's health needs. This sample was chosen due to ease of access to a population that has been underrepresented in health-related communications research (Schneider et al., 2011) . Undergraduate student volunteers were trained to administer and collect the 40-item anonymous survey and participants gave oral consent following a script read by volunteers. Volunteers were not matched to the demographic characteristics of the study population and the survey took approximately 7 minutes to complete; there was no compensation for participation. Survey items were comprised of a combination of likert-type, multiple choice, and open-ended questions on demographic characteristics, health behaviors, and health history. This study was approved by the Institutional Review Board at the hosting hospital.
Sample
Responses were received by 558 African American men who represented over 30% of the approximately 1500 African American male health fair attendees; a refusal rate for men who declined participation was not recorded. The mean age of this sample was 54 years old. Nearly 63% of the African American men in this sample were unmarried; 89% of the participants had at least a high school diploma while 19% of the participants had an undergraduate degree or higher level of education. Over twenty percent of the participants were unemployed, nearly 39% reported household income levels below $20,000 per year, and 44.4% reported having no form of health insurance. A comparison of this sample to a nationally representative sample of African American men taken from the Current Population Survey (U.S. Census Bureau, CPS, 2011) found that the current sample is demographically similar to a national sample of African-American men in terms of marital status, educational attainment, household income, and employment status while notably more men in the current sample lacked any type of health insurance coverage when compared to African American men nationally. 
MEASURES Dependent Variable
The outcome of interest was assessed by asking "have you ever talked with any of your relatives about your family history of cancer (about members of your family who have been diagnosed with cancer)?" Response options were yes/no and the outcome variable was coded 1 or 0 with 1 indicating that participants had ever spoken with a relative about cancer family history.
Independent Variables
Socio-demographic variables included age, education, income, and marital status. Data on respondents' age was taken from a single open-ended question; age was measured continuously and coded as 1 or 0 with 1 indicated participants age 50 years and older. Response categories for level of education ranged from 1 ("Less than or some elementary school") to 8 ("Graduate or professional degree"). Education was then coded as 1 or 0 with 1 indicating a minimum of one year of college completed or more. For combined household income, response categories ranged from "Less than $10,000" to "more than $50,000." Income was also coded 1 or 0 with 1 indicating a household income below $20,000. For marital status, a dummy variable was created to identify participants who were married at the time of data collection. A value of 1 was assigned to participants who reported being currently married while 0 was assigned to those who reported being single, divorced, separated, widowed, or a member of an unmarried couple.
ADDITIONAL HEALTH INFORMATION, ACCESS, AND OUTCOME VARIABLES
Literature concerning factors that influence cancer family history communication supported the examination of additional variables, which were divided into two categories; health and information access variables and health behavior and outcome variables. Health information and access variables included: health insurance status, having a regular doctor, use of the internet as the most recent source of health information, and discussions with a physician about family history of cancer. Health insurance status was captured by asking respondents, "Are you covered by any of the following types of health insurance?" Response categories included Medicare, Medicaid, employer-based insurance; health insurance purchased directly; and self-pays (no insurance coverage). A dummy variable was created to capture participants who were insured (coded as 1) and uninsured (coded as 0). Having a regular doctor was measured with a single item asking participants, "Do you have a regular doctor or health care provider?" Responses were coded as follows: 1 = yes or 2 = no and a dummy variable was created which recoded the responses as 1 = yes or 0 = no.
Health-related internet use was assessed by asking: "the most recent time you looked for information about health or medical topics, where did you go first"? (Hesse & Moser, 2009 ). Responses included: health professional, books, brochures/pamphlets, family members, friends or co-workers, pastor/spiritual leader, the internet, magazines/newspapers, or other (with a space for the participant to fill in the other source). Health-related Internet use was coded 1 or 0 with 1 indicating the internet as the most recent source of health-related in-formation for participants. Talking with the doctor about one's family history with cancer was assessed using a single item, "Have you ever talked with a doctor or health care professional about your family history of cancer (about the members of your family who have been diagnosed with cancer)?" Response values were coded 1 for yes or 2 = no.
Health behavior and health outcome variables included: the completion of any form of colorectal cancer screening (CRC) at any time, the completion of any form of prostate cancer screening at any time, a personal diagnosis of cancer at any time, and a self-reported family history of cancer in one or more blood relatives. Colorectal cancer screening completion was assessed by asking: "Have you ever had any type of medical test to screen for colon cancer or colorectal cancer such as colonoscopy, sigmoidoscopy, stool test or fecal occult blood test?" This question was coded 1 that indicated that respondents received any form of cancer screening and 0 that indicated that no cancer screening was received. Prostate cancer screening completion was assessed by asking "Have you ever had any type of medical test to screen for prostate cancer such as a digital rectal exam (DRE) or prostate specific antigen test (PSA)?" Responses were coded 1 if respondents received any form of cancer screening and 0 if no cancer screening was received. A personal diagnosis of cancer was assessed by asking participants, "Have you ever been diagnosed with cancer?" Response values were 1 = yes and 2 = no, then coded as 1 or 0, which indicated a cancer diagnosis at any time. Lastly, family history of cancer in a blood relative was measured by asking, "Have any of your blood-related relatives (parents, siblings, aunts/uncles, and grandparents) ever been diagnosed with cancer?" Response values were 1 = yes or 2 = no.
Data Analysis
As this study was exploratory in nature, no hypotheses were specified prior to analysis. Data from 558 African American men were analyzed using SPSS version 19. Categorical variables were summarized as frequency distributions. Potential relationships between demographic variables and the key outcome variable (i.e., discussing family history of cancer with relatives) were analyzed. Bivariate analysis with cross-tabulations and chi-squared tests of significance were performed to determine if any significant differences or associations existed between the independent variable and other covariates.
Data were screened for missing values to determine if non-responsiveness among survey participants was associated with any essential study variables. The SPSS missing values analysis (MVA) module was utilized to determine whether or not missing values were randomly distributed across all observations. No variables were identified as having significant missing values. Imputation methods were not utilized for item non-response; instead, cases with any missing data on variables under analysis were deleted (i.e., listwise deletion). Listwise deletion of cases is an appropriate statistical method if missing response values are independent of one another and missing completely at random (Van der Ark & Vermunt, 2010).
RESULTS

Bivariate Analysis
Bivariate analyses were conducted to evaluate each of the linear relationships between socio-demographic, health information and access, health behaviors and outcome variables, and the occurrence of cancer family history discussions between African American men in the sample and their relatives. Table 2 details the bivariate correlations from this analysis. Of note, previous knowledge and non-relative discussions about FHC were positively associated with the occurrence of FHC communication with relatives. For example, having spoken to a doctor about FHC (r = .410, p = .000) and having knowledge of FHC in a blood relative (r = .473, p = .000) were both significantly correlated with the outcome. Following bivariate analysis, the variables found to be significantly associated with the occurrence of FHC communication were tested under three models according to their conceptual similarities (i.e., sociodemographic characteristics; health information and access; and health behaviors and outcomes). Each logistic regression model was computed to assess the relationship between the variables under each model and the binary outcome (1 = ever FHC communication, 0 = never FHC communication).
The raw score binary logistic regression coefficients and the estimated change in odds for the occurrence of any discussion of FHC between African American men and their relatives are summarized in tables 3, 4, and 5. All logistic regression models included 558 cases. Regarding the socio-demographic model, a test of the full model compared to the null model was statistically significant, χ 2 = 30.047, p = .000 but the strength of association between the four predictor variables and the outcome was weak with Cox and Snell's R 2 = .052 and Nagelkerke's R 2 = .070. The health information and access model was also statistically significant, χ 2 = 103.773, p = .000 and the strength of association for the four predictor variables was moderately strong with Cox and Snell's R 2 = .17 and Nagelkerke's R 2 = .23. Lastly, the health behavior and health outcomes model was statistically significant when compared to the null model, χ 2 = 160.66, p = .000. The strength of association between the four predictor variables and the outcome also moderately strong with Cox and Snell's R 2 = .25 and Nagelkerke's R 2 = .33. Hosmer Lemeshow tests were insignificant for each model indicating appropriate model fit across all models.
DISCUSSION
Our study examined predictors for discussing cancer family history with relatives among African American men who participated in a health fair in the Midwest. Having had a previous cancer diagnosis, known family cancer history, and a history of CRC screening increased the likelihood of respondents discussing their family cancer history with their relatives. Men who had some college education or higher, used the internet to access health information, and reported discussing their FHC with their physician also spoke with relatives about FHC at higher rates, while participants with lower combined household incomes were less likely to have discussed family history of cancer with their relatives. In general, these findings are consistent with studies that have shown that men with higher income, educational attainment, and stronger patient-provider relationships are more likely to discuss and utilize FHC information (Griffith, 2008; Kelly, 2007; Zlot, Silvey, Newell, Coates, & Leman, 2012) . In an effort to move FHC research and practice on African American men forward, we will discuss our findings in the context of three models, the health behaviorsoutcomes model, the health information-access model, and the socio-demographic model. We chose to do this because factors associated with FHC communication in general are situated and discussed in the extant literature according to similar overarching categorizations. .
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HEALTH BEHAVIORS-OUTCOMES MODEL Cancer Diagnosis
Having a cancer diagnosis predicted the higher odds of discussing FHC with relatives in our sample. Recent work suggests that 50% of individuals who have a cancer diagnosis also discuss their cancer risk with relatives (Eisinger, Bouhnik, Malavolti, Le Corroller-Soriano, & Julian-Reynier, 2011) . The same study also found that persons with a colorectal cancer diagnosis were much more likely to discuss their cancer family history with relatives than individuals with other types of cancer (Eisinger et al.) . Research indicates that among African Americans, Hispanics, and Asians, not discussing one's FHC may be associated with lower perceived cancer risk (Orom et al., 2010) . In a nationally representative sample, Orom and colleagues (2010) found that individuals who did not report a known family history of cancer also perceived their risk of developing cancer to be low. These findings highlight the interconnectedness of cancer family history knowledge and communication with how individuals view or perceive their cancer risk. Similar to presence of a cancer diagnosis, known family history of cancer also served as a predictor of discussing FHC with relatives.
Known Family History
In the current study, men who reported knowing that they had a family history of cancer in a first-degree relative were more likely to have ever discussed that history with their relatives. This finding is particularly encouraging given the barriers that individuals may face to obtaining, conveying, and utilizing FHC information in preventive health decision-mak- ing (Kenan, Arden-Jones, & Eeles, 2004) . In a systematic review on how genetic disease risk is communicated within families, Gaff et al. (2007) demonstrated how the process of transmitting health-risk information within families involves a delicate balance of managing concerns, expectations, and emotions. This study concluded that these dynamics influenced the timing, content, and mode of delivery for such conversations. However, researchers ultimately found that individuals who felt a sense of responsibility to share potentially important health information with relatives did so when they perceived that such information outweighed any temporary stress or harm caused to relatives by hearing concerning health news (Gaff et al.) . Previous cancer screening also increased discussion of FHC.
MITCHELL, HAWKINS & WATKINS
Screening
Men in our study who reported completion of prostate cancer or colorectal cancer screening were more likely to discuss FHC with relatives. Previous studies have found that discussing one's FHC can increase cancer-screening rates (Bock, Peyser, Gruber, Bonnell, Tedesco, & Cooney, 2003; Spencer et al., 2006) . Using data from the University of Michigan Prostate Cancer Genetic Project, Bock et al. found that a majority of men who report a FHC engaged in prostate-specific antigen (PSA) screening. More importantly, the study found that African Americans with a FHC were less likely to engage in screening compared to non-Hispanic Whites and Blacks who did not have a FHC, highlighting some potential racial/ethnic disparities in cancer communication. While discussing a FHC can have a positive impact on screening, research suggests African American men may have lower knowledge of the role of family history in cancer risk. In a study of 79 African American men, Weinrich (2006) showed that knowledge of hereditary prostate cancer was low among African American men specifically in the areas of genetic testing, prevention and levels of risk associated with positive test results (Eisinger et al., 2011) . Technology may also play an important role in cancer communication among African American men.
HEALTH INFORMATION-ACCESS MODEL
Internet Use
Men in our study who used the internet to access health information discussed FHC with relatives at higher rates. Few studies have examined the influence of internet usage for health information on discussing FHC with relatives in African American men. Research that has been completed suggests Internet usage for health information can vary by education and race/ethnicity. One study found a strong correlation between higher education and increased usage of the internet to access health information for African Americans and Hispanics (Miller, West, & Wasserman, 2007) . Miller et al. also found that non-Hispanic Whites were more likely to use the internet to access health information. For African American men specifically, a prostate cancer diagnosis, poor patient-doctor communication and computer availability influenced their use of the internet for health information. Previous research and our study's findings highlight a need to further examine the role of internet use for health information in facilitating discussions of cancer history with family for African American men at-risk for or living with CRC. Along with internet usage, physician communication may play a critical role in communication of FHC and screening.
Physician Communication
Men in our study who discussed FHC with their physicians also had higher odds of discussing FHC with their relatives. Zlot, Silvey, Newell, Coates, and Leman (2012) examined the effect of family history CRC on clinician practice and patient screening behavior using data from the 2008 Behavioral Risk Factor Surveillance Survey. Findings revealed that a family history of CRC resulted in the increased likelihood of physicians discussing CRC screening with patients. Similar to our study, findings highlighted the role of physician communication of CRC risk factors and educating patients about the importance of screening. Our study also revealed significant findings for socio-demographic characteristics, specifically education and income.
SOCIO-DEMOGRAPHIC MODEL Education
Our study showed that respondents who reported attending some college or more were more likely to report having talked to relatives about their family history of cancer. While few studies have been completed examining the role of education on likelihood of discussing cancer history with family, current research demonstrates the importance of education in lack of knowledge of cancer screening and risk factors (Wagner, Whitaker & Wardle, 2011) . Low literacy can impact discussions of FHC by contributing to a lack of understanding of common cancer terms, increasing difficulty in reading cancer literature, and resources and delaying receipt of health care due to lengthy paperwork demands by healthcare providers and facilities (Bennett, Rothschild, & Schillinger, 2003; Kilbridge et al., 2007) . Dolan, Ferreira, and Davis (2004) interviewed 387 predominately non-Hispanic White (51%) and African American (41%) men who participated in a Chicago-based Veteran Affairs health facility. In their sample, African American men were twice as likely to have literacy skills at the eighth grade level or below. Participants with limited literacy were less familiar with colorectal cancer and screening tests, but were more likely to report procrastination as the reason for not getting screened. Although the study did not focus on FHC as an outcome, it still has implications for the impact of literacy on health-seeking behavior among African American men.
Income
Our study findings also revealed that participants who reported low incomes were less likely to have discussed their family history of cancer with relatives. Similar to our study, other studies found that individuals with higher income were more likely to talk with family members and with physicians about their FHC (Kelly et al., 2009) . Considering the role of FHC in screening, both studies demonstrate the need to further explore the role of socioeconomic status as a barrier to discussing cancer family history among African American men who are low-income.
LIMITATIONS
A few limitations should also be noted when interpreting the findings from this study. Because the study sampled African American men from a Mid-western city, findings may not be generalizable to African American men from other regions in the U.S. or the country as a whole. The study also utilized cross-sectional data, which does not account for potential changes over time and confounding variables. Similar studies using nationally representative probability-based samples may better explicate which factors predict discussion of cancer family history with relatives among African American men. Longitudinal data would potentially allow the examination of changes in FHC communication over the life course. Further, data collected via self-report in the study may potentially be subject to recall bias. Despite the limitations of this study, the findings contribute to the ongoing inquiry regarding the role and influence of family health history in the health of African American men.
CONCLUSION
Our findings highlight a need for a comprehensive evaluation of African American men's communication about family history of cancer. Also, since this was an exploratory study, a series of questions remain that could be answered using more descriptive and inferential analysis. It may also be important for physicians and other health-care professionals to be aware of the barriers to FHC communication facing African American men and respond by taking additional time when collecting FHC information as well as providing tailored tools to facilitate family conversations around increased risk. Future studies should also assess the role of physicians in encouraging African American men to speak about their FHC with relatives and in health settings and subsequently engage in cancer preventive behaviors such as screening. Other predictors identified in this study should be explored further, specifically the impact of educational attainment and socioeconomic status on family discussions around FHC in medically underserved populations, namely African American men.
